Background: A hydatidiform mole with a coexisting fetus is a rare condition that commonly occurs as either a partial mole with fetus or a twin pregnancy comprising a complete mole and normal fetus. In the former case, the fetus is triploid, and in the latter case, the fetus is diploid with different alleles from those of the mole. Because there is a difference in the persistent trophoblastic disease incidence between the two, an accurate diagnosis is required. Case presentation: We present a case of a 34-year-old Japanese woman who was pregnant with a hydatidiform mole and two coexisting fetuses. At 17 weeks of gestation, hemorrhage-induced progressive anemia in the mother prompted the decision to terminate the pregnancy, after which no complications occurred. Molecular cytogenetic analysis revealed that one of the fetuses was a normal diploid fetus with the same allele in the fetus and placenta. The hydatidiform mole was revealed to be a mosaic of two diploids, and the other coexisting fetus was a normal diploid that shared one of the mole alleles. Conclusions: This was presumed to be a rare case of twin pregnancy by triploid embryo formation, followed by loss of an allele due to postzygotic diploidization, development of a diploid fetus, and development of another fetus from a separate embryo. Because of the existence of cases such as this one with a diploid fetus, but without a normal pregnancy coexistent with a complete hydatidiform mole, diagnosis by genetic analysis is required for prognosis.
Background
Pregnancy in wich the fetus and hydatidiform mole exist simultaneously can be divided into the following two cases. That is, in the case of a twin pregnancy associated with a hydatidiform mole and in the case of a hydatidiform mole with a coexisting fetus, the combined occurrence probability of both is reported as 1 in 22,000 pregnancies [1] . A hydatidiform mole with a coexisting fetus normally exists as a partial mole with a fetus or a twin pregnancy comprising a complete hydatidiform mole and a normal fetus. In the former case, the fetus and mole develop from double sperm fertilization, and cytogenetically, the fetus and mole are often triploid and share the same alleles [2] [3] [4] . In the latter case, the complete hydatidiform mole is diploid by androgenesis, and all alleles are from the male parent [5] [6] [7] . The coexisting healthy fetus has alleles from both male and female parents and is therefore diploid with different alleles from those of the mole.
We report a case of a hydatidiform mole with a coexisting twin pregnancy with three alleles, where one fetus coexisting with the mole was a normal diploid fetus that shared alleles with the mole and the other fetus with an attached placenta was a normal diploid fetus. To the best of our knowledge, this is the first reported case in which the placenta was a mosaic of two diploids and normal diploid twins coexisted.
Case presentation

Patient
A 34-year-old G1P0 Japanese woman with natural conception was determined to have dichorionic diamniotic twins at 6 weeks of gestation and was admitted to a hospital at 13 weeks of gestation for risk of miscarriage. Ultrasound performed at admission revealed molar changes in part of the placenta. At 17 weeks of gestation, the patient was transferred to our hospital for detailed examination. Growth of both fetuses was appropriate for the gestational age, and a coexistent hydatidiform mole was observed. The patient wished strongly to continue the pregnancy, but hemorrhage-induced progressive anemia and growth in the molar tissue were revealed during the next several days, and the patient chose to terminate the pregnancy. The delivered fetuses were both female and had no obvious external malformations. Fetus 1, which was coexistent with the mole, had a slightly yellow skin color that was suggestive of chronic hemorrhage into the amniotic fluid. Macroscopic photographs of the placentas are shown in Fig. 1 . The boundary between the normal placenta and hydatidiform mole was unclear. The patient's serum human chorionic gonadotropin level was followed after termination. It dropped progressively until it became negative after 28 days (Fig. 2) . The prognosis of the mother after surgery was good, and she was granted permission for subsequent pregnancies (Table 1) .
Molecular cytogenetic analysis
Molecular cytogenetic analysis was performed with written consent from the patient. The patient also granted consent for publication of this report. Short tandem repeat (STR) analysis was performed by SRL, Inc. (Tokyo, Japan), and fluorescence in situ hybridization (FISH) analysis was performed by Nihon Gene Research Laboratories, Inc. (Sendai, Japan). As shown in Table 2 , two alleles from the male parent and one from the female parent were detected in the mole, and fetus 1, coexistent with the mole, shared all its alleles with the mole. In FISH analysis, the karyotype of fetus 1, coexistent with the mole, was determined to be 46,XX and that of the mole was a mosaic pattern of 46,XY/46,XX The patient was transferred to our hospital. Because of progressive anemia and growth of molar tissue, the patient chose to terminate the pregnancy.
Six months after surgery The prognosis of the patient after surgery was good. Permission was given for subsequent pregnancies.
( Fig. 3) . Meanwhile, fetus 2 with a normal placenta was a normal diploid fetus with one allele from the female parent and one from the male parent.
Discussion
We initially expected this to be a case of twin pregnancy with a normal fetus and partial hydatidiform mole, or a case of trizygotic triplets comprising two normal twin fetuses and a complete hydatidiform mole. However, contrary to our expectation, STR analysis revealed the mole to have three alleles, with two from the male parent and one from the female parent. Meanwhile, FISH analysis revealed diploid cells and showed similarity between alleles of fetus 1 and the hydatidiform mole. Both fetuses were also normal diploid fetuses. After considering the mechanism by which this case arose, the involvement of postzygotic diploidization was suspected. A diploid complete hydatidiform mole is normally a diploid comprising a paternally derived genome created when a sperm fertilizes an empty egg. However, a recent report [8] examined 162 cases of diploid hydatidiform moles and found genomes from both parents in 11 cases. In 3 of 11, they identified one biparental cell population; however, in 8 of 11, they found mosaicism, with one biparental cell population and one androgenetic cell population. The authors identified various possible postzygotic abnormalities, including postzygotic diploidization. In the present case, one or both of the father's alleles, but only one of the mother's alleles, was detected in the hydatidiform tissue, and the tissue included the complete fetus 1 haplotype. Considering this, we presumed a mechanism whereby, for one of the dizygotic twins, a triploid embryo formed by double sperm fertilization. Thereafter, one allele was lost by postzygotic diploidization. Following this, a hydatidiform mole arose with a mosaic karyotype consisting of diploid cells with only a paternally derived genome and diploid cells with a genome from both parents, and a normal diploid fetus and normal placenta also developed with a genome from both parents (Fig. 4) .
The possibility of a hydatidiform mole and coexisting fetus developing from diploidization of a triploid embryo has been described, but the development is extremely rare. Past reports have described the occurrence of a partial hydatidiform mole and coexisting diploid fetus developing from postzygotic diploidization, but the hydatidiform mole was not diagnosed or the fetus disappeared within 1 week of fertilization [9, 10] . Ours is considered a rare case in which, after the triploid embryo developed, postzygotic diploidization caused the loss of one allele, after which a diploid fetus developed. The majority of cases of a mole coexisting with a fetus are normally accounted for by a partial hydatidiform mole or twin pregnancy of a complete hydatidiform mole and a normal fetus. The former case almost always leads to intrauterine death by the second trimester. The latter case can lead to a live birth, but the possibility of persistent trophoblastic disease (PTD) is reported to be relatively high at 53-55% [11] . On this basis, when there is a very strong desire for childbirth, it is recommended that the decision to continue pregnancy be made with fully informed consent after performing chromosome analysis of the fetus by amniocentesis and confirming diploidy. However, as observed in the present case, there are also cases of a diploid fetus that do not involve a normal fetus coexistent with a complete hydatidiform mole. Such cases are also expected to have a different frequency of an increased risk of PTD. Although an accurate frequency of PTD is unknown, considering the absence of PTD in the present case, the frequency is probably lower than that in cases with a complete hydatidiform mole.
Conclusions
This was a rare case of dizygotic twins developing from a normal embryo, with simultaneous development of a normal karyotype fetus and a mole caused by postzygotic diploidization. In this case, genetic analysis was considered necessary for a definite diagnosis and also for providing accurate information to the patient.
Abbreviations FISH: Fluorescence in situ hybridization; PTD: Persistent trophoblastic disease; STR: Short tandem repeat Fig. 4 The speculated pathogenic mechanism in the present case. For one of the twins, a triploid embryo formed by dispermy, followed by diploidization of the embryo by somatic cell division; then, a normal placenta and fetus developed from cells with Mat+Pat1, and a hydatidiform mole developed from cells with Pat1 + Pat2
